This new method for enzymatic assay of serum chloride is based on determination of chloride-dependenta-amylase (EC 3.2.1.1) activity. We evaluated the ion specificity and practicability of the method for routine use with the Hitachi 705. The analytical range of the method extends from 40 to 160 mmol of chloride ion per liter of serum. The reactionrate for samples containing 100 mmol of chloride per liter was 0.17 A/mm. CVs within-run and between-run were <1.0%. Correlation with results of a coulometric titration method was good. The specificity for bromide is 75% of that for chloride; for the other anions, it is 0%. This enzymatic method is generally applicable to wide variety of automated chemistry analyzers.
In spite of the clinical importance and the frequency with which serum chloride is measured in clinical laboratories, few assay methods have been appropriate for automated chemistryanalyzers.
Currently available chloride assays for routine clinical laboratories fall into three categories: coulometric titration, ion-selective electrodes, and colorimetry. Coulometric titration, established as a reference method (1), is widely used routinely as a manual or semiautomated method. Much effort has been made to adapt it for use in automated chemistry analyzers, but cumbersome maintenance problems with the silver electrode and inconsistency of the titration period have impeded its use. Instead, ion-selective electrodes are being used in automated chemistry analyzers, but their ion specificity is inferior to that of coulometric titration (2) . Colorimetric methods, mainly based on the ClHg reaction (3) (4) (5) , have generated interest as another alternative, but these are subject to environmental pollution.
The aim of the present study was to establish a colorimetric chloride assay for automated chemistry analyzers. We expected an enzymatic assay to be the most realistic approach, both for ion specificity and for reagent disposal.
Mammalian a-amylase (EC 3.2.1.1), which normally involves binding with calcium ion, is deactivated by removing calcium ion by adding a high concentration of EDTA in the absence of chloride ion. The deactivated a-amylase isreactivated by addition of chloride ion, which allows the calcium ion to reassociate with the enzyme (6) . The assay principle is as follows: We therefore have developed a chloride assay reagent such that the reactivation of a-amylase activity is proportional to the concentration of chloride ion present. Here we report the results of the new enzymatic assay, as performed with a Hitachi 705 analyzer.
MaterIals and Methods

Materials
Instruments.
We used a Model 705 random-access discrete analyzer, a Model 710 coulometric titrator (both from Hitachi, Ltd., Tokyo, Japan), and a Jookoo C 50 A coulometric titrator (Jookoo Sangyo Co., Ltd., Tokyo, Japan).
Samples. Sara obtained from outpatients and inpatients were storedat 2-8 #{176}C until assayed.
Reagents. a-Amylase (from pig pancreas; 1,4-a-r-glucan glucanohydrolase) was from Boehringer Mannheim Yamsnouchi K.K., Tokyo, Japan. a-Glucosidase (from Saccharomyces carisbergensis; a-n-glucoside glucohydrolase, EC 3.2.1.20) and p-glucosidase (from sweet almond; p-n-gluco. side glucohydrolase, EC 3.2.1.21) were from Toyobo Co., Ltd., Osaka, Japan. 2-Chloro-4-nitrophenyl-(3-i-maltohep taoside (CNP-G7; a synthetic substrate for a-amylase) was from E. Merck, Darmstadt, F.R.G. Calcium disodium EDTA (Ca-EDTA) was from Dojindo Laboratories, Kumanioto, Japan; bffirubin from Funakoshi Yakuhin Co., Ltd., Tokyo, Japan. EDTA and other reagents from Kanto Chemical Co., Inc., Tokyo, Japan, were all of analytical grade.
Reagent Preparation
Sodium chloride standards. Hemoglobin solution. All human blood cells were wash well with isotonic saline, then hemolyzed with distill water and diluted with distilled water to give a concentra tion of 5 g/mL.
Phosphate-ED TA buffer. Dissolve 20.4 g of potassi dihydrogen phosphate, 11 g of EDTA, 308 mg of Ca-EDT and 5 g of thiourea in about 800 mL of distilled water, the adjust the pH to 7.0 with a 100 g/L solution of potassi hydroxide. Dilute with distilled water to 1000 mL. 
Results and Discussion
Time course. Figure 1 depicts the reaction time course for 0, 50, and 100 mmoJJL sodium chloridesolutions. The reactionrate for the reagent blank was 0.007 A/mm and the signal reaction rate (sensitivity) was 0.17 A/mm for a 100 mmol/L sodium chloride solution. Lag time was -1.5 miii.
Standard curve. The standard curve for the sodium chloride standards was linear from 40 to 160 mmol of chloride per liter of sample. We elected to use a two-point (70 and 140 mmoIJL) calibration for measurements of serum chloride. Precision. Table 1 summarizes our precision studies with patients' sera. Within-run CVs were 0.54% to 0.86%, between-run CVs (obtained over eight days) ranged from 0.23% to 0.55%.
Interferences. Hemoglobin up to 5000 mg/L and biirubin up to 200 mg/L gave no interference.
Ion specificity. The ion specificity was checked by assaying 110 mmol/L solutions of some other electrolytes: fluoride, bromide, iodide, thiocyanate, sulfate acetate, and bicarbonate. Only bromide gave a response in the assay, 75.4% of that of chloride; for all others, assay response was 0%.
Correlation. We compared results of this enzymatic meth- Figure 3) . We found no "outlying"data points for the 398 in-and outpatients, including hemodialysis patients-an indication that this method is reliable for routine laboratory use.
